A rat model for studying the biological effects of circulating LDL in the choriocapillaris-BrM-RPE complex.
Retention of apolipoprotein B-containing lipoproteins in Bruch's membrane (BrM) is believed to be important in early age-related macular degeneration (AMD). The origin of the lipoproteins in BrM is a hot topic in AMD research. Some studies hypothesize an intraocular origin. BrM is in direct contact to the choriocapillaris; a plasma origin has also been suggested for the low-density lipoprotein (LDL) particles. We developed an animal model to study the biological effects of circulating LDL on the retina. After injection of LDL for 7 days, our results showed evidence of circulating apolipoprotein B100 retention in BrM and showed induction of early AMD-like alterations in the rat retina, such as thickening of BrM, photoreceptor TUNEL-positive cells, and inflammatory cell infiltration. In vitro assays showed that oxidized LDL (ox-LDL) treatment decreased ARPE-19 cell viability in a dose-dependent manner and that 10 mg/L ox-LDL induced marked apoptosis. The ratio of matrix metalloproteinase-2 to tissue inhibitors of metalloproteinase-3 was dysregulated after LDL and ox-LDL treatment in ARPE-19 cells, which can produce profound changes in the extracellular matrix, including thickening of and deposit formation in BrM. The observation that circulating LDL may be a significant, but not complete, origin of the lipoprotein in BrM suggests that these findings can be readily exploited for the development of new model systems and the future benefit of patients with AMD.